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GUIDELINE CATEGORY 

Evaluation 

CLINICAL SPECIALTY 

Nephrology 
Oncology 
Radiation Oncology 
Radiology 
Surgery 
Urology 

INTENDED USERS 

Health Plans 
Hospitals 
Managed Care Organizations 
Physicians 
Utilization Management 

GUIDELINE OBJECTIVE(S) 

To evaluate the appropriateness of follow-up radiologic examinations for patients 
with bladder cancer 

TARGET POPULATION 

Patients with bladder cancer 

INTERVENTIONS AND PRACTICES CONSIDERED 

1. X-ray  
• Kidney, excretory urography, intravenous pyelogram (IVP) 
• Chest 
• Abdomen, loopogram 

2. Computed tomography (CT)  
• Kidney, urography 
• Abdomen and pelvis 
• Chest 

3. Ultrasound (US)  
• Bladder: transabdominal, transurethral, and transrectal 

4. Magnetic resonance imaging (MRI), abdomen and pelvis 
5. Fluorodeoxyglucose positron emission tomography (FDG-PET), bladder 

MAJOR OUTCOMES CONSIDERED 

Utility of radiologic examinations in the follow-up of patients with bladder 
carcinoma 
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METHODOLOGY 

METHODS USED TO COLLECT/SELECT EVIDENCE 

Searches of Electronic Databases 

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE 

The guideline developer performed literature searches of peer-reviewed medical 
journals, and the major applicable articles were identified and collected. 

NUMBER OF SOURCE DOCUMENTS 

The total number of source documents identified as the result of the literature 
search is not known. 

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE 
EVIDENCE 

Weighting According to a Rating Scheme (Scheme Not Given) 

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE 

Not stated 

METHODS USED TO ANALYZE THE EVIDENCE 

Systematic Review with Evidence Tables 

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE 

One or two topic leaders within a panel assume the responsibility of developing an 
evidence table for each clinical condition, based on analysis of the current 
literature. These tables serve as a basis for developing a narrative specific to each 
clinical condition. 

METHODS USED TO FORMULATE THE RECOMMENDATIONS 

Expert Consensus (Delphi) 

DESCRIPTION OF METHODS USED TO FORMULATE THE 
RECOMMENDATIONS 

Since data available from existing scientific studies are usually insufficient for 
meta-analysis, broad-based consensus techniques are needed for reaching 
agreement in the formulation of the appropriateness criteria. The American 
College of Radiology (ACR) Appropriateness Criteria panels use a modified Delphi 
technique to arrive at consensus. Serial surveys are conducted by distributing 
questionnaires to consolidate expert opinions within each panel. These 
questionnaires are distributed to the participants along with the evidence table 
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and narrative as developed by the topic leader(s). Questionnaires are completed 
by the participants in their own professional setting without influence of the other 
members. Voting is conducted using a scoring system from 1 to 9, indicating the 
least to the most appropriate imaging examination or therapeutic procedure. The 
survey results are collected, tabulated in anonymous fashion, and redistributed 
after each round. A maximum of three rounds is conducted and opinions are 
unified to the highest degree possible. Eighty percent agreement is considered a 
consensus. This modified Delphi technique enables individual, unbiased 
expression, is economical, easy to understand, and relatively simple to conduct. 

If consensus cannot be reached by this Delphi technique, the panel is convened 
and group consensus techniques are utilized. The strengths and weaknesses of 
each test or procedure are discussed and consensus reached whenever possible. 
If "No consensus" appears in the rating column, reasons for this decision are 
added to the comment sections. 

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS 

Not applicable 

COST ANALYSIS 

A formal cost analysis was not performed and published cost analyses were not 
reviewed. 

METHOD OF GUIDELINE VALIDATION 

Internal Peer Review 

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION 

Criteria developed by the Expert Panels are reviewed by the American College of 
Radiology (ACR) Committee on Appropriateness Criteria. 

RECOMMENDATIONS 

MAJOR RECOMMENDATIONS 

ACR Appropriateness Criteria® 

Clinical Condition: Follow-up Imaging of Bladder Cancer 

Variant 1: Superficial TCC - no invasion or risk factors. 

Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

X-ray, kidney, 
excretory urography, 

3   
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Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

IVP 

CT, kidney, urography 3   

X-ray, chest 2   

US, bladder, 
transabdominal 

1   

US, bladder, 
transurethral 

1   

US, bladder, 
transrectal 

1   

CT, abdomen and 
pelvis 

1   

CT, chest 1   

MRI, abdomen and 
pelvis 

1   

FDG PET bladder 1   

Appropriateness Criteria Scale 
1 2 3 4 5 6 7 8 9 

1 = Least appropriate 9 = Most appropriate  

Note: Abbreviations used in the tables are listed at the end of the "Major 
Recommendations" field. 

Variant 2: Invasive TCC with or without cystectomy. 

Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

X-ray, chest 9   

CT, abdomen and 
pelvis 

8   

MRI, abdomen and 
pelvis 

8   

CT, kidney, urography 8   

X-ray, kidney, 
excretory urography, 
IVP 

8   
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Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

X-ray, abdomen, 
loopogram 

8 In patients with an ileal loop post 
cystectomy 

US, bladder, 
transabdominal 

3   

CT, chest 3 Performed if chest x-ray is equivocal 

FDG PET, bladder 3   

US, bladder, 
transurethral 

2   

US, bladder, 
transrectal 

2   

Appropriateness Criteria Scale 
1 2 3 4 5 6 7 8 9 

1 = Least appropriate 9 = Most appropriate  

Note: Abbreviations used in the tables are listed at the end of the "Major 
Recommendations" field. 

Variant 3: Superficial TCC - no invasion with risk factors. 

Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

X-ray, kidney, 
excretory urography, 
IVP 

8   

CT, kidney, urography 8   

X-ray, chest 5   

CT, abdomen and 
pelvis 

3   

FDG PET, bladder 3   

MRI, abdomen and 
pelvis 

1   

US, bladder, 
transabdominal 

1   

CT, chest 1   

US, bladder, 
transurethral 

1   
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Radiologic Exam 
Procedure 

Appropriateness 
Rating Comments 

US, bladder, 
transrectal 

1   

Appropriateness Criteria Scale 
1 2 3 4 5 6 7 8 9 

1 = Least appropriate 9 = Most appropriate  

Note: Abbreviations used in the tables are listed at the end of the "Major 
Recommendations" field. 

TCC of the bladder accounts for 95% of all bladder cancer in the United States. It 
is the second most common genitourinary malignancy and the fifth leading cause 
of cancer deaths in American males over 75 years of age. In 2005, approximately 
63,210 new cases are expected. Bladder cancer occurs about four times more 
commonly in men than in women and with double the frequency in whites 
compared to African Americans. According to the American Cancer Society, "An 
estimated 13,180 deaths will occur in 2005. For all stages combined, the 5-year 
relative survival rate is 82%. When diagnosed at a localized stage, the 5-year 
survival rate is 94%; 74% of cancers are detected at this early stage. For regional 
and distant stages, 5-year relative survival rates are 49% and 6%, respectively. 
Beyond 5 years, survival continues to decline, with a rate of 75% at 10 years and 
70% at 15 years after diagnosis." Patients who have been diagnosed and treated 
for TCC require follow-up evaluation, which is usually based upon the type of 
treatment as well as accurate initial grading and staging of the tumor. 

The purposes of follow-up imaging evaluation are to detect "new" or previously 
undetected tumor, to detect recurrent or metastatic disease, and (not considered 
in this report) to monitor the effects and/or complications following urinary 
diversion surgery. Recommendations for tumor surveillance can be based on the 
classification of patients into three groups; 1) those with superficial bladder 
cancer but no additional risk factors and treated by local therapy; 2) those with 
superficial bladder cancer with additional risk factors but still treated by local 
therapy; and 3) those with invasive bladder cancer, usually treated with 
cystectomy. 

In patients with newly diagnosed TCC, the median time to the first recurrence is 
31 months. Subsequent recurrences present with increasing frequency. 

The likelihood of recurrent or metastatic disease increases with the presence of 
one or more of the following risk factors: 

1. Depth of invasion - Most TCCs of the bladder (75-85%) are superficial. 
Although the risk of recurrence is approximately 75%, most remain 
superficial, with only 10-15% progressing to invasive carcinoma. There is 
evidence to indicate that cancers that invade the lamina propria (stage T1) 
should not be regarded as superficial. High-grade stage T1 tumors may 
progress to invade muscle in 30-50% of cases. When this occurs, the 
prognosis is as poor as it is for those presenting initially with invasive cancer. 
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More than 50% of patients who are treated locally for invasive cancer 
manifest distant metastases, and they usually die of their disease within two 
years. 

2. Tumor size - Various studies have shown that tumors greater than 3 cm 
have up to a 35% chance of progression, and tumors greater than 10 grams 
are also associated with a poor prognosis. 

3. Grade - Progression from grade I to III in patients without interval 
intravesical chemotherapy, cystectomy, or radiation therapy has been 
associated with an increased incidence of invasive disease and a decreased 5-
year survival. In one study, fewer than 10% of grade I tumors but as many 
as 50% of grade II tumors and more than 80% of grade III tumors were 
found to be invasive at the time of initial diagnosis. In another study, the 5-
year survival of patients with grade I tumors was 94%, but only 40% for 
patients with grade III tumors. 

4. Adjacent or remote bladder mucosal changes - If there are adjacent or 
distant changes of atypia or dysplasia, there is a significant chance of 
progression to muscle invasion (more than 30% within four years of 
diagnosis). Carcinoma in situ (CIS), in patients with low-grade, low-stage 
lesions may be associated with progression to muscle invasion (greater than 
80% within 4 years of diagnosis). 

5. Multiplicity of foci - The finding of multiple tumors is seen in approximately 
30% of cases and is associated with a recurrence rate that is almost one-third 
higher than it is in patients with single lesions. This finding is generally 
associated with a shortening of the average time until recurrence. Two of 
three patients with single lesions but nine of ten with multiple lesions 
developed recurrent carcinoma. In a randomized clinical trial evaluating the 
prognostic factors associated with recurrence of T1 cancers, the number of 
tumors (worst for those with three or more) at the time of presentation was 
most important followed, in order of importance, by the number of 
recurrences (significantly greater chance of future recurrence for those 
patients with more than one recurrence per year) and the size of the largest 
tumor (worst for those over 3 cm). 

6. Upper tract obstruction has been associated with a decreased five-year 
survival. Patients with bilateral hydronephrosis had a 5-year survival of 31%, 
compared with 45% for those who had unilateral involvement and 63% for 
those with no hydronephrosis. 

7. Lymphatic invasion in the lamina propria is a very poor prognostic sign, and 
most patients so affected die within six years. Solid (nonpapillary) lesions 
have a greater tendency for lymphatic invasion. 

8. TCC involvement of the prostate - When TCC of the bladder is associated 
with involvement of the prostate (and it has been observed in 29 to 43% of 
cystectomy specimens), particularly with stromal invasion, there is a 
substantially increased risk of urethral recurrence. Conversely, 67% of men 
with urethral recurrence had prostatic TCC in cystectomy specimens. Urethral 
recurrence can be expected in only 1 to 4% of cases when there is no TCC in 
the prostate. Those patients who are not candidates for cystoprostatectomy 
with urethrectomy are best followed up with urethral washings. Urethroscopy 
is performed in those having positive cytologic results. 

9. Laboratory tests and chromosomal abnormalities - A number of 
laboratory tests have been used to prognosticate tumor progression. These 
include tests for Thompson-Friedenreich (T) antigen expression, lectin-binding 
carbohydrate structures, ABH blood group antigens, oncofetal protein 
expression, and epidermal growth factor receptors. According to one study, 
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"these tests have not been adopted into clinical practice to influence 
treatment decisions in individual patients." Chromosomal abnormalities in 
tumors (marker chromosomes and a large proportion of aneuploid tumor cell 
lines) have also been used to predict tumor recurrence or progression. 

Recommended surveillance for patients treated for superficial bladder TCC 
includes cystoscopy every 3 months for 2 years, then every 6 months for 2 years, 
and then yearly thereafter. Urinalysis and cytologic evaluation should be 
performed at the time of each cystoscopy. Positive cytologic findings are followed 
by examination of the remaining bladder or upper tracts. 

To date, IVP has been the most common imaging modality used to evaluate the 
urothelium of the upper collecting system. More recently, a number of examiners 
have been using CT urography. Although some suggest an upper urinary tract 
imaging study such as these every one or two years, most believe that, in the 
absence of risk factors, urine cytologic evaluation and cystoscopy are sufficiently 
accurate, especially since the risk of upper tract TCC in all patients treated for 
bladder carcinoma is approximately 2 to 5% and the mean interval between initial 
treatment of bladder tumor and detection of subsequent upper tract cancer is 70 
to 80 months. This low risk may not be sufficient to justify routine upper tract 
screening, in spite of the fact that not all recurrences are given cytologic results or 
associated with hematuria. 

In a study limited to patients who had their initial bladder cancer treated with 
radical cystectomy only, the mean interval between cystectomy and detection of 
upper tract tumors was approximately 40 months (range 8-100). Surveillance of 
the upper tracts is appropriate in patients with positive urine cytologic results or 
every one to two years in patients with the following risk factors (usually post-
cystectomy): 

1. Carcinoma in situ (CIS) - When found in the cystectomy specimen, patients 
had a 9 to 13% incidence of upper tract TCC, with a correlation between the 
extent of the CIS and the risk of upper tract TCC. 

2. Urethral CIS - When present, the likelihood of upper tract TCC increases to 
20 to 30%. 

3. Multiple tumors. 
4. Recurrent tumors. 
5. Tumors involving the ureteral orifices. 
6. Tumors arising in bladder diverticula as a result of later detection and 

earlier transmural tumor extension. 

If a documented recurrence is invasive, the patient is then staged.  

If IVP or CT urography cannot be done or if there is incomplete visualization or 
nonvisualization of the collecting structures, evaluation can be supplemented with 
retrograde pyelography or, in those patients with ileal conduits, replaced by 
loopogram. Antegrade pyelography is uncommon but occasionally performed for 
diagnosis when the above techniques fail or if the collecting system is directly 
accessed to perform urine cytology or nephroscopy. 

Modern imaging techniques have led to more accurate tumor staging and 
detection of recurrences. This results in stage migration as patient with "silent or 
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early metastases, [move] from lower into higher" TNM (tumor, nodes, 
metastases) categories. When CT is used to evaluate patients following 
cystectomy, the pelvis is the most common site of recurrence. In these cases, the 
CT should include evaluation of the abdomen and perineum so that unsuspected, 
isolated abdominal metastases and recurrent perineal tumor will not be missed. 
Most metastases are detected within the first 18 to 24 months following surgery. 
Bladder cancer deaths occur within two years of the initial diagnosis in over 80% 
of cases. The most common sites of metastatic TCC are lymph nodes, liver, lung, 
bone, and adrenal glands. 

Computed Tomography 

CT is recommended at 6, 12, and 24 months for follow-up of patients with 
minimal muscle invasion (T2) who either elect cystectomy or other types of 
therapy without cystectomy, since most recurrences become evident within the 
first 2 years after surgery. There is a different recommendation for follow-up of 
patients treated with a bladder-preserving surgery. In these patients with 
transurethral resection of localized muscle-invasive TCC and follow-up combined 
neoadjuvant chemotherapy and radiation therapy, CT scans of the abdomen and 
pelvis are performed at 3 months after completion of radiation therapy and then 
every 6 months or "as otherwise indicated." 

MRI of the bladder may be used for evaluation of superficial bladder tumors. CT 
provides limited visualization of the depth of tumor invasion within the bladder 
wall. MRI, even without intravenous contrast enhancement, has been noted to be 
"superior to clinical staging" and to allow distinction between advanced T3a 
tumors and the less invasive T1, T2, and early T3a lesions. Although more costly 
than CT, MRI is more accurate in differentiating between T3b and T4a, between 
T4a and T4b, and between marrow and no marrow infiltration. These improved 
techniques for detecting new, recurrent, or metastatic tumors in patients with 
proven invasive TCC have sometimes been associated with decreased morbidity, 
although not with increased curability. 

Computed tomography cystoscopy may be helpful in providing an alternative to 
conventional cystoscopy; however, at this time its role and appropriateness are 
still under investigation. 

Ultrasonography 

Abdominal and transurethral ultrasonography (US) have had "limited success" in 
the evaluation of bladder cancer for determining its local extent. There are 
"important limitations" of transabdominal US, particularly for tumors that are flat, 
smaller than 5 mm, or near the bladder neck and when there has been both 
under- and over-staging. However, using transrectal US (TRUS), it is possible to 
detect almost all lesions in the region of the bladder neck and dome as well as a 
number of small tumors (<5 mm). There is some evidence to suggest that there 
is improved bladder tumor staging when TRUS is used in conjunction with MRI. 
TRUS has also been effective for monitoring tumor response or recurrence 
following neoadjuvant chemotherapy. 

Chest Radiography 
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Chest radiography (PA and lateral) to search for occult metastases should be 
obtained at 6, 12, 18, and 24 months and then yearly for up to five years 
following cystectomy. A lung lesion suspected on chest radiography may be 
appropriately followed by a CT scan of the chest for improved definition. 

Positron Emission Tomography 

Currently, there is a limited role for PET imaging in the assessment of bladder 
cancer. According to one study, "It has a high positive predictive value and can be 
used for problem solving in patients with indeterminate findings on conventional 
imaging." Another study used PET in 12 patients with histologically proven bladder 
cancer. "The study demonstrated a true-positive rate of 66.7% and a false-
negative rate of 33.3%. PET was able to identify 100% (17/17) of distant 
metastases (lung, bone, and remote lymph node) as well as 66.7% (2/3) of local 
pelvic lymph nodes." Therefore, "fluorine-18 fluorodeoxyglucose (FDG-PET) might 
be useful in detecting perivesical tumor growth or distant metastasis in patients 
with advanced bladder cancer, and for the early detection of recurrent cancer 
following therapy, although a major remaining pitfall is the intense FDG 
accumulation due to excretion in the urine." 

Summary 

Routine imaging follow-up is NOT indicated for patients with superficial TCC and 
no invasion of the lamina propria or additional risk factors. Patients with 
superficial TCC require careful observation and IVP or CT urography every 1-2 
years IF any of the following risk factors for recurrent tumor are present: 1) 
tumor size greater than 3 cm or 10 grams, 2) higher than grade I tumor, or 3) 
adjacent or remote bladder mucosal changes or dysplasia or CIS. Additional 
imaging may be necessary if there are positive urine cytologic findings, 
hematuria, or abnormal cystoscopy. 

Patients with invasive TCC, especially those with evidence of 1) lymphatic or 2) 
hematogenous invasion, those with associated 3) dysplasia or 4) CIS in the 
cystectomy specimen, those with associated 5) urethral TCC, 6) multifocal bladder 
tumors, 7) recurrent bladder tumors, and 8) tumors in bladder diverticula or 9) 
involving the ureterovesical junctions, should have an IVP or CT urography every 
1-2 years. If IVP is inadequate or not possible, CT urography, loopogram, or 
pyelography (retrograde or antegrade) can be used as a substitute or supplement. 
Patients requiring cystectomy for invasive bladder cancer should have an MRI or a 
CT scan at 6, 12, and 24 months and a chest x-ray at 6, 12, 18, 24, 36, 48, and 
60 months postoperatively. If recurrent bladder cancer is found and considered 
invasive, new staging may be required (see the ACR Appropriateness Criteria 
topic, "Pretreatment Staging of Invasive Transitional Cell Carcinoma of the 
Bladder").  

Anticipated Exceptions 

Patients treated with bladder-preserving surgery and follow-up neoadjuvant 
chemotherapy and/or radiation therapy for localized muscle-invasive TCC may 
require more frequent CT and/or MRI. TRUS may be used in selected cases when 
it is considered helpful. PET imaging may be helpful in cases of advanced bladder 
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cancer, particularly for detection of regional lymph node spread or distant 
metastases. 

Abbreviations 

• CT, computed tomography 
• FDG PET, fluorodeoxyglucose positron emission tomography 
• IVP, intravenous pyelography 
• MRI, magnetic resonance imaging 
• TCC, transitional cell carcinoma 
• US, ultrasound 

CLINICAL ALGORITHM(S) 

Algorithms were not developed from criteria guidelines 

EVIDENCE SUPPORTING THE RECOMMENDATIONS 

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS 

The recommendations are based on analysis of the current literature and expert 
panel consensus. 

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS 

POTENTIAL BENEFITS 

Selection of appropriate radiologic imaging procedures for evaluation of patients 
with bladder cancer 

POTENTIAL HARMS 

Not stated 

QUALIFYING STATEMENTS 

QUALIFYING STATEMENTS 

An American College of Radiology (ACR) Committee on Appropriateness Criteria 
and its expert panels have developed criteria for determining appropriate imaging 
examinations for diagnosis and treatment of specified medical condition(s). These 
criteria are intended to guide radiologist, radiation oncologist, and referring 
physicians in making decisions regarding radiologic imaging and treatment. 
Generally, the complexity and severity of a patient's clinical condition should 
dictate the selection of appropriate imaging procedures or treatments. Only those 
exams generally used for evaluation of the patient's condition are ranked. Other 
imaging studies necessary to evaluate other co-existent diseases or other medical 
consequences of this condition are not considered in this document. The 
availability of equipment or personnel may influence the selection of appropriate 
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imaging procedures or treatments. Imaging techniques classified as 
investigational by the U.S. Food and Drug Administration (FDA) have not been 
considered in developing these criteria; however, study of new equipment and 
applications should be encouraged. The ultimate decision regarding the 
appropriateness of any specific radiologic examination or treatment must be made 
by the referring physician and radiologist in light of all the circumstances 
presented in an individual examination. 

IMPLEMENTATION OF THE GUIDELINE 

DESCRIPTION OF IMPLEMENTATION STRATEGY 

An implementation strategy was not provided. 

IMPLEMENTATION TOOLS 

Personal Digital Assistant (PDA) Downloads 

For information about availability, see the "Availability of Companion Documents" and "Patient 
Resources" fields below. 

INSTITUTE OF MEDICINE (IOM) NATIONAL HEALTHCARE QUALITY REPORT 
CATEGORIES 

IOM CARE NEED 

Living with Illness 

IOM DOMAIN 

Effectiveness 
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